In this paper we develop a measure of aggregate dividends (net payout) and a corresponding valuation ratio that incorporate the economic restrictions that all outstanding equity should be held by investors. Using this market clearing based aggregate measure of payouts changes the traditional views on the sources of asset price variation; with the aggregate dividend measure, a lot of the asset price variation is due to predictability of payout growth. In addition, the new aggregate payout measure is naturally cointegrated with aggregate consumption. We develop a long-run risks based economic model that incorporates this restriction. We show that the model can account for the return and payout growth predictability needed to explain the asset price variation in conjunction with the risk premium and volatility puzzles. * We thank seminar participants at the AEA-2006, Board of Governors, Columbia University, Duke University and the Wharton School for valuable comments and in particular detailed comments from Andy Abel, John Campbell, and Urban Jermann. Yaron thanks the Rodney White Center at the Wharton School for financial support.
Identifying the economic channels for asset price variation is a central concern of financial economics. Three critical inputs for asset pricing are equity returns, dividends (cashflows), and the valuation ratio (asset price to dividend ratio). As asset prices equal discounted dividends, asset price (valuation ratio) fluctuations occur due to changes in expected dividends and or expected returns. However, present value restrictions, by themselves, do not identify the appropriate cashflow and price pair one should use in analyzing the aforementioned issues. In this paper we use macro-economic considerations to identify important restrictions regarding consumption and aggregate cashflows. These restrictions naturally identify an alternative (to the typical price and dividend per share) cashflow and price process which we use to analyze (i) the sources of variation and predictability of the price dividend ratio and (ii) the asset pricing implications of imposing cointegration of aggregate quantities.
Virtually all empirical work in asset pricing focuses on a very specific trading strategy to measure dividends and the corresponding valuation ratio.
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The focus is on cash-dividends per-share and the corresponding per-share price to dividend ratio as the valuation ratio.
That is, the concerns of an investor who wishes to hold one share forever are reflected in the measured dividends and valuation ratio. The economic motivations for focusing on this specific trading strategy, particularly from the perspective of the aggregate economy (i.e., representative agent), are not entirely clear.
In this paper we argue that the representative agent, that is all investors put together, should hold the entire supply of equity capital (market capitalization) at each point in time.
Imposing this requirement provides an alternative trade to measure the aggregate dividends (transfers to investors in a given period) and valuation ratio, while the returns, as in the hold one share trade, equal the observed value weighted returns on the market portfolio.
1 Predictability of dividends and/or returns form, in many ways, the rational paradigm to interpret asset price variation. Campbell and Shiller (1988) , Campbell (1991) , Cochrane (1992) document that almost all of the variation in asset prices is due to changing expected returns, whereas dividend growth is essentially not predictable. Motivated by this empirical evidence, Campbell and Cochrane (1999) , and Barberis, Huang and Santos (2004) , develop aggregate general equilibrium models in which the key channel to account for the price variation, the equity premium, and the risk free rate puzzles is through changing risk-preferences of the representative agent. Bansal and Yaron (2004) provide a general equilibrium model where the key channels for asset price variation are changes in expected growth and the state of uncertainty of the economy. In that model, about half of the variation in the price-dividend ratio, is due to changes in expected cashflows.
Asset valuations reflect the present value of aggregate payouts. The payouts reflect the aggregate net transfer of resources in a given period between all investors and the corporate sector (firms). They account for aggregate cash payments and repurchases from corporations to investors and the aggregate purchase by investor of new issues. Given the alternative measurements, i.e. per share and aggregate dividends, there are two motivations for writing this paper. First, we ask if focusing on the measurements from the aggregate trade leads to different empirical insights about the channels of asset price variation. Second, we highlight that dividends from this trade and aggregate consumption share a natural common trend restriction (cointegration), and ask, if a general equilibrium model, with this restriction imposed, can simultaneously account for return-cash flow predictability, the risk premium, and volatility asset market puzzles.
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Using aggregate dividends, we document that predictability of aggregate payout growth accounts for a surprising 50% of asset price variability and expected returns accounts for the remaining 50%. Building on the Long-Run Risks model of Bansal and Yaron (2004), we show that one can largely account for the observed predictability of asset returns and dividends and the premium and volatility puzzles. However, the cointegration restriction makes it quite difficult to account for the 19% return volatility despite the 23% volatility of net payout growth. The lower return volatility relative to dividend growth volatility is entirely an outcome of enforcing cointegration between consumption and dividends. We also use the data from the model as a laboratory to conduct finite sample monte carlo experiments to evaluate the null that dividend and return predictability contribute respectively 50% each in accounting for asset price variation. In contrast, using the dividends per share series, Cochrane (2005) argues that the lack of predictability of these dividends, ipso facto, implies that return predictability is the key channel for asset price variation.
The dividend series in the hold-one-share trade grows at the rate of appreciation of price per share, and misses the growth in size of equity capital in the economy. Alternatively alter trends in the aggregate dividends relative to per share cash dividends. The latter series grows at the rate of price per share, which in its turn grows at a very different rate relative to market capitalization. To see the economic significance of this, consider an example where dividends per share are constant; hence their growth is zero. However, if the firm is increasing in size (number of shares are increasing), then aggregate dividends will rise. The latter series incorporates the scale effects that are missing in the per share series. Economically, this difference is important for understanding the cointegrating relation between consumption and dividends. While dividends per share are constant, aggregate dividends (and payouts) for the market will be cointegrated with consumption. Figure 1 provides a measure of scale of the economy by plotting the ratio of aggregate market capitalization to the price per share. The figure clearly demonstrates the pronounced increase in scale and a channel for why aggregate dividends would grow at a different rate than the per-share dividend.
Predictability of the aggregate payout growth rates are related to incorporating the trend and fluctuations in the scale of the equity market relative to price per share. Incorporating this dimension is economically well motivated. From the perspective of aggregate economic models, such as the RBC model (e.g., King, Plosser, and Rebello (1985) ), consumption, the stock of capital (market capitalization), and aggregate dividends share a common trend, which motivates our cointegration restriction between dividends and consumption. Our aggregate measurements of dividends capture this important economic intuition. (2005), also consider the predictability of measures that look at the aggregate value of the firm by including debt. This paper, unlike earlier work, explores the market clearing implication for the aggregate dividend measure, and its implications for asset prices within an equilibrium model. The paper continues as follows: Section 2 presents the aggregate budget constraint, its implications for measuring cash flows, and the variance decomposition of valuation ratios. Section 3 presents the data, while Section 4 provides the results of our empirical analysis.
The Aggregate Budget Constraint and Present Value Implications
To derive the implications of different trading strategies for returns, dividends, and valuation ratios, consider the return on equity. It is useful to recognize that different trading strategies can have identical returns but have different cashflow and valuation ratios. To see this start with the standard gross return on holding one share, R t+1 ,
where P t is the price per share and D t+1 is the dividend per share, N t is the number of shares outstanding at date t, and V t = N t P t is the stock of market capital (market capitalization).
The second equality in equation (1) reflects the gross return for a a different trading strategy, namely, one in which the investor holds the entire supply of equity. We discuss this second trading strategy in more detail below. However, the immediate lesson from equation (1) is that these two strategies deliver the same gross return, although the measured payouts (dividends) to investors and the appropriate valuation ratio underlying these trading strategies can be quite different.
The measured payouts to holding one share strategy are simply the dividend per share sequence, D t+1 . To demonstrate the measured payouts corresponding to the strategy of holding the entire stock of capital it is first instructive to measure the transfer of resources between the firm and investors. Let,
be the repurchase adjusted cash-dividends paid out by the equity markets. The second term lights up when N t+1 − N t ≤ 0, and thus reflects reduction in shares and effectively larger current payout to investors. Similarly, define
as the inflow of resources at date t + 1 into the corporate sector (firms), reflecting new investments in equity when N t+1 is greater than N t . Given the quantities defined in equations (2) and (3), reflecting the various transfers between the corporate sector and investors, the return equation (1), can be rewritten,
where χ t+1 ≡ I t+1 /V t+1 is the investment rate.
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We refer to
as the payout yield; this includes outflows from firms to investors (cash+repurchases) relative to market capitalization.
Similarly, we label
as the investment yield, and it corresponds to inflows from investors into firms. These two yields measure the actual quantities of aggregate inflows and outflows, into and from the corporate sector.
Aggregating over all investors, market clearing requires that all of the outstanding shares be held by the private sector. The private sector at date t + 1 holds the entire stock of equity capital. In sum, this trading strategy offers the observed equity returns, and ensures that investors at each date hold the entire market capitalization and receive a net transfer of aggregate resources of D v,t+1 − I t+1 from all the firms (the corporate sector). Consequently, as shown in Bansal, Fang and Yaron (2005), the market value of all outstanding firms, V t is the discounted (at the rate of the market return) present value of D v,t+1 − I t+1 . That is,
The typical trading strategy that is the focus of most empirical work in asset pricing models (see Campbell and Shiller (1988) , Cochrane (1992) Consequently, the underlying price and dividend series correspond to the price and dividend per share (that is P t and D t rather than V t and D v,t − I t ). Analyzing asset markets from this perspective yields a different dividend and price series that do not take into account the implications of aggregate market clearing conditions in the sense that the measures of aggregate net payouts emanating from the aggregate strategy do.
Sources of Price Variation
In this subsection we provide the present value based decomposition that links valuation ratios to future asset returns and expected payout growth. This decomposition, first shown in Bansal, Fang, and Yaron (2005), helps interpret the sources of variation in valuation ratios.
Starting with the right-hand side of equation (4), taking logs, and factoring out the aggregate dividend growth, the continuous return follows, is relatively small, hence log(1 − χ t+1 ) ≈ −χ t+1 . Second, using a first order Taylor series
where κ 1 is an approximation constant based on the average values of v t − d t and χ t .
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The above expression implies that,
Hence we have the usual formula, but with the modified growth rate ∆d v,t+j − κ 1 χ t+j . Equation (8) implies that the variation in the aggregate valuation ratio, v t − d v,t , can be decomposed as follows:
This decomposition shows that the variation in the aggregate valuation ratio,
is due to the variation in net payoff growth and/or due to the variation in expected returns.
That is, fluctuations in market capitalization to aggregate dividends are due to market
. anticipation of future returns (return predictability), or due to anticipation of net net payout growth (cash flow predictability).
The above decomposition is the analog to the per share price-dividend variance decomposition as put forth by Campbell and Shiller (1988) and Cochrane (1992) , namely
where ∆d t+1 is the growth in cash dividends per share, p t − d t is the log of the price per share to cash dividends per share ratio. The parameter κ 2 is the steady state corresponding to the cash dividends per share.
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The valuation ratio in this case fluctuates as it anticipates growth in cash dividends per share or returns. While these last two equations, (9) and (10), seem deceivingly similar, it is important to note that the decomposition is with regard to different quantities -in one case the left-hand side is the log aggregate market capitalization to total dividends while in the other it is the log per share price to cash dividends. The underlying cash flows that these valuations anticipate are very different as well, in the one case the growth is of aggregate payouts, and in the other, is of cash dividends. In essence, this reflects different implications of very different trading strategies.
Alternative Dividend Growth Rates-Why does it matter?
The aggregate dividend growth can be written as
Since the valuation ratio itself is stationary, this measure grows on average at a rate of
Hence, the growth rate includes the growth rate in equity capital. On the other hand, the measure of dividend per share growth can be rewritten as,
where ∆p t+1 is the capital gain component, and ∆(d t+1 − p t+1 ) is the change in the dividendprice ratio. The average growth rate of this series equals the average capital gain in price per
share, E[∆p t+1 ], which differs from the average growth rate of market capitalization. Thus, the growth rates of the aggregate and per share cash flow measures are very different. Figure   5 That is,
that the level of aggregate dividends has a trend that mirrors that of aggregate consumption, while that of dividends per share does not. This difference mirrors the differences in the average growth of aggregate equity capital relative to that of price per share.
Alternatively stated, aggregate dividend measure incorporates the evolution and expan- 3 Data
In this section we describe the construction of the various measures of interest. We start with monthly data which includes all firms from NYSE, AMEX, and NASDAQ from 1929-2003.
Based on that data we construct the annual data that we use in our empirical work. The return can always be stated as,
where h t+1 is the price per share capital gain and y c,t+1 is the conventional cash-dividend yield. To construct D v,t+1 , the total aggregate dividends, the approach presented in Bansal, Dittmar and Lundblad (2005) is pursued. First, the re-purchase adjusted capital gain is defined for each stock in the portfolio,
Then the payout (cash dividends plus repurchases) yield is y o,t+1 = R t+1 −h t+1 , which implies that aggregate dividends (inclusive of repurchases) are,
where V t is the market value of all stocks in the portfolio. Further, the yield that reflects both inflows and outflows, y t+1 is constructed via,
Hence, y t+1 can be computed by subtracting the growth in market capitalization from gross returns. Now, given y t+1 , the inflow yield, the investment ratio y n,t+1 , can be computed as follows,
and therefore I t+1 can be computed by multiplying y n,t+1 by V t . Table 1 provides the means and standard deviations of consumption growth rate, net aggregate dividend growth, valuation ratio, v t − d v,t -the market capitalization to aggregate dividend ratio, the market return, and the per share price dividend ratio. The data is comparable to evidence in other papers. The one important dimension to note is the fact that aggregate dividend growth volatility is almost twice that of the conventional dividend per share volatility. This feature is partly reflecting the evolution of change in scale of equity investment. that the consumption to conventional dividend per share ratio is very persistent and the two series may not be cointegrated. These phenomena are perhaps best represented in Figure 3 which displays log consumption against the two measures of dividends.
Empirical Results
Based on equations (9) and (10), we provide the following projection information to analyze what percentage of the valuation ratio variability is due to cash flow predictability and that due to return predictability. In Table 3 we provide these projections for the adjusted aggregate dividends and the corresponding aggregate valuation ratio, while Table 4 provides analogous information based on the conventional price per share dividend ratio. Specifically, the left-hand panel of Table 3 provides the results from the following projection
in which the dependent variable is cash flow. The right-hand panel provides the information on return predictability, using the projection
The slope estimates measure the percentage of the variation in the valuation ratio coming from growth rates and expected returns respectively. The evidence in Table 4 using the conventional per share price-dividend ratio is similar to that in Campbell Shiller (1988) and Cochrane (1992) . At all horizons there is very little cash flow predictability, while there is measurable return predictability. TheR 2 for return predictability goes up to about 20% at the 5 year horizon. If we go as far as 10 years out, the slope coefficients on returns and cash flows are -0.77 and -0.18 respectively, which is close to the magnitude in other papers. The predictability numbers are somewhat weaker than those traditionally reported due to the behavior of the dividend yield in the last ten years. If we end the sample in 1995, the 10 year projection coefficients on returns and dividend growth are -1.06 and -0.20 respectively, the familiar quantities reported in the literature. Overall, the message from the decomposition in Table 4 is that asset price variation is almost entirely due to expected return variation and cash flow predictability plays virtually no role in accounting for price variation.
The evidence is very different when using aggregate dividend growth rates and market capitalization to aggregate dividend ratio. Table 3 shows that the slope coefficients and thē R 2 rise with the horizon for both aggregate dividend growth and returns. At the horizon of 5 years the two sources of variation contribute about 50% each in explaining asset price variation.
To see the robustness of this evidence, we also consider 12 industry portfolios. The data for each sector is constructed in analogous manner to the construction for the market portfolio (specific details on each sector are given in Bansal, Fang and Yaron (2005)). The evidence, given in Table 5 , is broadly consistent with that of the market portfolio. However, there is considerable variation in the fraction of the cash flow versus return contribution in explaining valuation ratios across these different sectors. Generally, industry specific components in dividend growth rates, as one would suspect, would enhance the contribution of cash flows in accounting for price-variation. This is indeed true for most of the sectors.
However, using the conventional price-dividend ratio and dividend growth measure, the evidence is no different than that documented above for the market portfolio using price per share measures. Again, this is due to the specific features of trading strategy of holding one share as oppose to thinking about the evolution of the overall output scale of different industries over time.
Estimating via EC-VAR
The above analysis can only be used to measure the contribution of the dividends and expected return pieces for finite horizon K. An alternative approach, is to specify the VAR and measure the contribution of expected returns and dividend growth rates to the valuations at all horizons, including K = ∞. Hamilton (1994) provides a simple way to compute the counterparts to β K,d and β K,r from a VAR.
We model the dynamics of consumption, aggregate dividends and equity market capital-ization using the following error-correction VAR(1) specification:
where ∆c t is the growth rate of aggregate consumption,
is the logarithm of dividends to consumption ratio. For expositional simplicity, we assume that all variables are de-meaned at the outset. (20) can be compactly written as
Note that the three variables in x t are sufficient to derive the contribution of expected returns and dividend growth rates to variability in
, and given equation (7), equity return is a linear combination of dividend growth and v t − d v,t . These derivations and more details regarding the EC-VAR are given in the appendix. The point estimates and t-statistics are given in Table 6 . The results in Table   7 and Figure 5 show that at long horizons the contribution from dividend predictability and return predictability is about 50%. Further, an important implication is the effect of the error correction variable d v,t − c t . Excluding this variable, and hence ignoring the effects of cointegration, seems to make a difference at horizons of 5-10 years. This can be seen by comparing the results to those in Table 8 and Figure 6 where the error-correction piece is not imposed.
We also run a similar VAR based variance decomposition for the conventional pricedividend per share measure but we do not impose the cointegration restriction between dividend per share and consumption. This follows from the evidence suggesting the two series are not cointegrated as seen earlier in Figure 3 and the large autocorrelation of d t − c t given in Table 2 . The results for the per share dividend growth rates are reported in Table   9 . This 6 One consideration with any such decomposition is the potential endogeneity of movements in both expected growth rates and expected returns. Any such common movements can make it difficult to interpret the sources of variation in valuation ratios solely in terms of variation in expected returns or expected growth rates. Nonetheless, based on the VAR this correlation is -0.30 for the v t − d v,t ratio while it is about 0 for the p t − d t ratio. Thus, quantitatively there is an important independent variation in expected cashflows and expected returns.
Thus, consumption and net dividends follow,
where ∆c t+1 is the growth rate of consumption. As in the long run risks model of Bansal 
where r a,t+1 is the endogenous continuous (i.e., log) return on the asset that delivers aggregate consumption as its dividends each period. The key preference parameters are, γ, the risk aversion, and the intertemporal elasticity of substitution (IES) parameter, ψ. The parameter
, is determined by the IES and the risk aversion. When θ equals one, the IES equals the reciprocal of the risk aversion parameter, and the preferences collapse to the standard CRRA preferences. With the Epstein and Zin (1989) preferences, the Euler condition (pricing condition) for any asset's continuous return r i,t+1 is,
Model Implications
To derive implications for risk premia, valuation ratios, and the predictability of returns and cash flows, we need to first solve for the endogenous return r a,t+1 , and then solve for the return on the dividend claim which corresponds to the market return. We provide approximate analytical solutions for intuition, the results we report are however based on numerical solutions. 
For brevity we simply highlight some key features. If the IES is larger than one, then wealth to consumption ratio rises as x t increases, that is, if agents expect higher growth in the economy, they are willing to buy more assets, and drive-up the valuation ratio (see equation (25)). If risk aversion and IES are both larger than one, an increase in economic uncertainty, that is, a rise in σ 2 t , lowers the wealth to consumption ratio. While an increase in uncertainty lowers the risk free rate, it also increases the risk premia sufficiently to lower asset valuations (see equation (26)). We name this the "volatility channel". This latter channel further motivates the choice of an IES that is larger than one. Bansal and Yaron Using the solution for p c,t − c t to derive the endogenous return r a,t+1 , and substituting it into the IMRS, one can show the market prices for various risk sources in the economy.
Specifically, the innovation in the log pricing kernel, m t+1 is,
where the λ's are the market prices for short-run risks in consumption, long-run expected growth risks, and volatility risks. More specifically, the short-run risk compensation is simply governed by risk aversion λ η = γ, the long-run expected growth risk compensation, λ e = (γ− 
where
, and
After substituting the solution for the valuation ratio and the dividend growth dynamics, one can show that the innovation into return is
An important feature to note is the exposure of the return to the dividend growth shock considerably, to about 10% of its magnitude. This will explain the result presented below that despite high dividend growth volatility, the return volatility is only 16%. In the case when ρ s = 1, that is, when cointegration is not imposed, the impact of this shock on the ex-post return is 100%. Hence, with cointegration, the return volatility can be far less than the dividend volatility. This result reflects the fact that, at long horizons, dividends and consumption look the same to the investor.
In addition, the loadings on various shocks give the betas of the market return. While the market price of volatility risk is negative, so is the beta of the asset, hence, this piece contributes positively to risk premia. The largest source of risk premia is long run risks emanating from shocks to the expected growth component.
Calibration and Results
In calibrating this economy we choose the parameters of consumption and dividend process to match the annual data. As in Campbell and Cochrane (1999) and Bansal and Yaron for dividends' dynamics in that it enforces dividends to be cointegrated with consumption.
The paper also differs significantly from Bansal, Gallant, and Tauchen (2005) in that the underlying dividend series is aggregate dividend series corresponding to the equilibrium strategy rather than the standard dividend per-share series. One important challenging aspect of this calibration is in matching a dividend series with a volatility of about 23% and a market return volatility of about 20%. Table 10 presents the simulated output for this economy. At the calibrated parameters, presented below Table 10 , the model is able to match the observed consumption and dividend growth rate dynamics. The preference parameters are quite similar to those chosen in Bansal and Yaron (2004).
As can be seen from Table 10 , this model is quite capable of replicating many features of the market return and the aggregate valuation ratio. In particular, note that the model is able to generate a return volatility that is comparable to that in the data in spite of the fact that the volatility of the constructed aggregate cash flow is quite large relative to the dividend per share volatility and the return volatility itself. This feature is an important outcome of the cointegration restriction, which as we mentioned earlier, corresponds naturally to the equilibrium restriction between aggregate dividends and consumption. Cointegration says that at long horizons dividend growth volatility and consumption growth volatility are the same from the perspective of the investor. Table 11 provides the model's based valuation ratio decomposition as in equations (18) and (19) . Based on the projection of dividend growth rates onto valuation ratios, at horizon of 5 years, dividend growth rates account for about 53% of the variability of the aggregate price-dividend ratio. For the same horizon, the future return projection accounts for about 36% of the variation in the valuation ratio. The model's decomposition highlights the fact that about half of the variation in the valuation ratio is due to cash flows and another half is due to expected returns.
Monte Carlo
Cochrane (2005) evaluates the evidence on return predictability. A central theme of the paper is the idea that although the evidence on return predictability might be questioned on statistical grounds, there is important auxiliary information based on the variance decomposition of the per share price dividend ratio, and the inability to predict per share dividend growth. The variance decomposition, as in equation (10), implies that return predictability and dividend predictability must add up to 100% of the variation in price dividend ratio.
Thus, Cochrane emphasizes that the return predictability is a joint hypothesis about return predictability and dividend per share predictability. Cochrane runs Monte-Carlo in which the null is centered at zero predictability. Since, there is no evidence for per share dividend predictability, Cochrane rejects the null and concludes that the variation must be coming from return predictability.
Our empirical findings above suggest setting a different null hypothesis in which 50% of the variance of the valuation ratio is due to variation in returns, and 50% to variation in dividend growth -the "50/50" null. We use the model above to simulate 2500 samples, each with 76 observations, the length of our sample. In principle one could use a more reduced form model for returns, dividend growth, and valuation ratio as data generation. However, by using the model in the previous section we are in essence testing a more encompassing joint hypothesis -one that focuses on return predictability but imposes that it is also consistent with many other features of asset market data. The empirical distribution of the cash flow and return predictability projection coefficients (i.e., the projections (18) and (19)) given in Table 12 shows that the null of "50/50" is plausible.
Conclusion
There is considerable interest in having a unified approach for understanding macroeconomic fluctuations and asset prices. One popular view is that asset price fluctuations are driven by variation in costs of capital. This view rests, to a large degree, on the view that dividends are generally unpredictable while returns are predicted by the price per share dividend ratio.
This view is based on using the conventional dividends and price per share measures, which ignore the change in scale of the economy.
In this paper we argue that an important macroeconomic restriction is that the representative agent needs to hold the entire equity capital. This restriction uniquely measures the aggregate payout and the corresponding asset price valuation pair. Quantitatively, we
show that using this aggregate dividend series (adjusted for repurchases and issuance) and its corresponding price (market capitalization) alters the implications for sources of price variation. About 50% of the asset price variation, unlike in the traditional measure, is due to payout growth predictability. Hence we argue that a reasonable view for sources of asset price variation is a 50/50 view-expected returns and cash flows contribute equally to fluctuations in asset prices, in the aggregate. Economically, the aggregate dividend series incorporate changes in the scale of the economy -features that are absent from the per share dividend series and that make the aggregate series be more predictable.
Further, the aggregate series seems to be consistent with the macro restrictions thereby aggregate dividends are cointegrated with consumption while the typical dividend per share do not. We develop a long run risks model that incorporates this aggregate cointegration restriction. Our model can broadly rationalize many of the puzzling asset markets features in the data and thus provide a unified view of asset market movements. In particular, the model is consistent with the view in which 50% of the variation in valuation ratio are due
Appendix-EC-VAR
This appendix details the Error-Correction VAR we employ for the predictability decomposition given in section 4.1. The dynamics of consumption, aggregate dividends and equity market capitalization follow the error-correction VAR(1) specification below:
is the logarithm of dividends to consumption ratio, and
is the logarithm of the market value to dividends ratio. For expositional simplicity, we assume that all variables are demeaned at the outset. (29) can be compactly written as
In order to compute the variance decomposition of the vd-ratio, it is easier to work with an augmented VAR specification. Let y t = (x t , ∆d v,t , r t ) , where ∆d t is the growth rate of dividends, and r t is the log return. The dynamics of the additional variables in y t are derived from the dynamics of x t . In particular, ∆d v, 
where the elements of matrix B and innovation vector t are deduced from A and η t .
The percentage of variance of the v − d-ratio explained by future returns is
where k is the horizon, Similarly, the percentage of variance of the vd-ratio due to variations in future dividend growth rates is given by
where e ∆dv is a zero vector with 1 in the dividend growth position.
Using the VAR representation, the unconditional variance of y t can be computes as
where Σ is the variance-covariance matrix of t ; vec is the operator that transforms a matrix into a vector by stacking the columns of the matrix one below the other (starting from left to right), and vec
performs the reverse transformation; q is the dimension of y t , which in our case is equal to 5. Notice that, since the autocorrelation function of y t is given by
the variance decomposition in equations (32) and (33) can also be compactly written as
In the limit, as k → ∞, (κ 1 B) k -term disappears, and the fractions converge to 
while the right hand panel is based on the projection,
Standard errors are Newey-West corrected. 
where i index the various industries. Standard errors are Newey-West corrected. The entries display the point estimates and the corresponding t-statistics from estimating the EC-VAR: the coefficients β r -both described in detail in the appendix. LR stands for setting the horizon to infinity. (1) . The column Dividend Growth reports the coefficients β ∆d and the column Returns provides the coefficients β r -both described in detail in the appendix. LR stands for setting horizon to infinity. The entries are the model (see Table 10 ) implied projection coefficients of future return and future dividend growth with the valuation ratio v t − d t . 
